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TEM^S-ASPCCT AKTIvFSS 

Tix^ dl$COV£CY over th£ past: d^cad<s of cellular 
Ox- oic^cjsrcs fcss provi^d osi£ sx^lar*Aticn of tho 

molecular ^ecfcaristis th.a* «l r^srcr^bla for rhi? 
neoplastic cenvsrssen of many typos a&ILs. 
Niev^rtneleso, th$s<2 <j«anos at ,1 similarly ^rtrng 
cell^lsr ^I-&3i>tiJits can at test explain ov-Xy part of 
10 chi prccfiSR of t;ssor f oration. B^foro crowing out 
i.yca a turner, thss t r-^stontssa -"alls muss- confront 
&r.i evades physiolcg^cal aesehani shut ar^ dssiqnai 
tc defend the ho^t aaaunst cancer. 

Procure t in thss™ >1l f^-ss^ preMvasU are 
1' ^ s c ^ecv.ai isss that invent* ^cfu" <*Cwe" , >>vie" 
elnuat o« af t^mi cel.., ^cjt ~ 

}. y »lv m^«?rrtoc«i: **at4r ^s.n<\n ^ 

rhe i'Jo'-ititj.' of ttresr O »11 -wW^ii, -Hat :n / a*? 

sits. 

A dc-irable? .sg^ o£ 4 c\r t^at^s^t ic t-c 

3tnt--turor l-ar-viS". Methods «>>r irduc-nr ciEnrTi.\ 
as -tes-x"" s.r^* E.y, hr^^r, ra~ioa~ b*. cl^cz- 



wo m$vm 



I?^H"«5^ct<i^<3 rat piSS protein e^nss titles a 
highly i^ss^nog^olc deterEiisa^t in tu^r~.b«sring HPS 
Talcs whicii inv&riaJbiy sio-jirrt a strong s-^russ raspsnsa 
to this protein, sc« r padhy, I.e. at al. (1SS2) 

$ 5 £8:865-371. Tutors foraed from treu-trans- 

fo-ctants £ cells transformed with the msu gfgn©) 
initially grow rapidly but ultizaasely are &«?©n to 
ragrsss. This re^r«sasion Is not sean with tubers 
fcrmsd from ctimr typ®s of oncogene^transf^csiisd 

10 cells an*} can toe attributed. «t l&ast part rally to 
ECC&gjiitisn at th<t n^u -tra^sf^ctarsts by the host 
i&nunfe ssystsie. The Tatars of th& iamune s&^caanisias 
that. «t£&et this ra^r&ssiQft and establish arsti-t^isior 
innuaity is unclaar. It is possible that tha piss 

15 antigen aXons s^ffic^s to in-iaee the anti-tu^cr 
response Alters ~iv®Iy, this antigen «?nly 
provok® sn effective spouse whers sctircf in concert 
with ether unrelated, trsnsf orsisticn-apiLelfi^ 
antkans displayed by ths on^c-gene-trans f oru^d 

20 cells-. 

A purified, Purina jaslmossa tussor "specific: 
antigen has b«on d assorts tra tad to elicit turaor 
rejection ot & Is nana. Hsorj-ng T * J . ®t al. J, 
iKM unol . f 127:379 (1966). This work sug*j«st.s that 
25 tuaor-assacrUv*^ nt^s** - o** ^setd successfully 
as tarassts far tn— r i-c?id^_E>n**~^py t Ssc«ntly t la-th*? 
£t showed *u t ~rr\. ^l^r:—** o* siics vith a 

recombinant va^^ - vu^ ^l^il ^-i <of Gxprss-siriCj 3 
polyps -virus t_ v 3 t.u. ^ lJuced rejection of 



«3« 



viral -induced turner. Lathe et ai* (1967* Nature 
32$, $78-880. The polyoma viral antigen, however, 
1$ & ecsapleteiy fcr&ign ai)d highly rraisun agaric 

J- Sugary of the- r^v^nt to rt 

This invention pertains tc rcconcj.::ant: pax 
viruses cardie of expra^sii 4 c*3XI*-en^o-j42d tonior- 
assaciats-d arsricens, to rustnod. of prcduci^cr ths- 
recos&biiisnr po . virus, to ar-tsmei^ at£ cnta vsexurs 

1* whi-h rs^nnbine with pox va^us mi vv/q tc pr^nu--*c? 
'Che ^^difiei, pox var««es and ~o snotn^s cf L.- 
^umsi^q a host With the r^sribiiunt poK virus to 
elicit: an jLTK5Risrs$ rtsspjnis** against a coll-fenc ^d^d 
~yuor~i^33Ci&t£d antxgsr. Ths invent icn is b^cd, 
in part, on tr.s di&r every that nrM.,'-iti;n witi* th* 
jjeu arstis^n vi- a rc^enbinant pox virus serves as 
effrett 1 '® prophv-OiXis aa^irst tas.^rs forr<*-a bv r&u 
grco^ ifc~-raftsrecfc£d cells* 

i;* jpub^ant pux \ 1 *U-> capsule of eKpressana a 
wu»enrw^ -unai -a^sioaiatsd snMupn ar=i pr<>nti>;-<i 
by 1 "t^gr.i-Uier m^o tne pox v*r^? atjv-^ts ^sjhs^css 

ci Tunor-associatc-4 arr^igors^ som £>e celi^i^r 
oncogene- sneaked products or i csrra^t Ly expressed 
"5 T>rotL- cncjaQne^s^co-dsa rrja^c^r i«.<*» product ^ 
orc^a^d Iy tise Meii, ro^., t*;k f s-.d k_.t eerier 1 smd 
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bat are ^ x>x^^-a iy 10s ^H- t*> 9 

accrue ** fer-Tc'ju-Kj trhs tu^ar-ti.-ssCCir'T;* -5 - t^c?" is 

10 r&sp^-t to it^ cr^ vf^ric . crivity. For ^Nua-plo, 

*">o,\ ^t^a pro- u"ts pi; cs ecs iq^Gj, \h^ K .on 1 t i 

TH^ crsee. si ^cl^n ' ths tvu o ic .t^ 

"ti"6n x„ ^rrp^cd iT, tr - r&jion ci ti « w % 1 - 

srOYot^i rr U v ?tt r p =■ n 

2-0 X>\£ _a us* <sn X.I *> -^'ocia 

i i" * " , rc\rc \ ^ u^t Owtiin 1 t» r"^^~ 

rca^atv v%,ctar ca.rry_ x r t-ii^ Djv* ent ^d„r>c z^k 

iu*-ci"fi^3v red cmtx.r&.n a a 3 p^x ^irsis. ~~ 

a t q ^— 5^v-~\s ^ rj^ncp _^T)s<"1 V s - ^ x ^ 

promoter icfti«i?d witnin a SUA ss^uenee hcsisolcgaus no 
a r*»<glan of tti*? p-.y„ viral g^nor^. w&^fh is nones- 
^jrfciiil tor respl x^nion o£ th£ virus. Thu-s, at 
30 ^IniKvss! this v&ctor co^pr^ses: 



& i e^v>~ tnuod v q a t ^-a^o^ .w ^ 

virai prosioter ? ana 

t ^ c r 1U- 1 «T"> soberer i^ - b-e 

At ti e D " -<-- UJ *^„ £1- i i*vw. c os "io^e 

■hmI c * u *n t 1 it nth tbt_ h ! ? i J 1 tin* 
^uutr^ua b$i^ ~? omslavjrv c tc< ttu ~n t 1 *^ 

pox " ms> qs=nojre vifcic t* <&. =s qu" cf th t-rro 
a — o«iuU» a~t>cr_* xs» ~~ be in„ —tea 

" r^s ^ a:, _e**_:i l a- ips-cvH^ * ic^ h-^t: c* 11 

<ss. i -t ^ l c *M-a tirii"*^* 1 ib ► v \ + ^ 

a ^ ^ Ui t »e D \ «-vt » ^ t ^ L 

rus» 1 <^ allt.**.^ to *■ ^ i tit 

e l t (3 U "ts r w *r>~ ivi* t^e % ^ "<-v u ~ 

3 "I*. 1 *-«-^ '"t^r-tj.'i. into th p"^ t Lf 

™C?x r> " ^t " ^ r^C^T ^ I "O J 1 L_\Jl iiCF t r 4. '1 



ssq^ences by hybridisation vrth hss? slcgou^ 
probss. Neq&tlvs sssilscT: ori procedures C5in iiliso be 

such iass r^lsction far a.h-$eue^ sf th?a. product; of 
£ho viral cfisna into which th-s DHA. ssgr^snt h&en 
xnss2"tsd . Wners an assayabl^ &ar&®r is located at 
■tfes; viral insertion sit©, recombinants csrs be 
identified by loss of rhe si&r&er* 

Thss reea-sthinarvt virus is a virus whic'*3 ^sr- 
presses in an inoculated host th® eollular tiURcr- 
associ&ted smtigsn. The virally-exprsssa-i product 
will trigger csll -radiated 4 sad /or humeral n-avsunity 
against the arvt^g^n and cells be&ring th& ir/Eigssn, 

Er io£ jj as er.Iptlcn ot the Figures 

figure 1 is a scnera&tlc representation ofi th® 
construction of the pEVAC-neu piasmia. 

Figure 2 shows the expression of r,he internally 
desisted piss in vaccinia virfcs-infsctfcd colls. 

Figure z shews ths development or antibody 
r^p^s-e. to pise ift v^einia virus "infested 

Figaro shows tn-t results of -cursor ch&l liners 
of ^ica v"<Cv;IriatstJ with v&cciMci virus recombinant?;. 



Pet a t ied Description 



Invention 



S&l&ctlon of n vh Secju a.v-as Encoding tuaor 
s o zi a t &d Ant i g^-ns „ 

Pc->: viruses a serve ss saff&ctive voters for 
ring iE-sunity Msdnst t^or-asa;,siat.«ci antigens* 



WO W&W® PCT/USS8/63032 



According to this invention, ths antigens can be 
c^ll-sn ceded soieeul^s i.e., rselectiies* vhi^h are 
encoded by gsnss intrinsic to cells as c^poss^d to 
those ertdod-ed by t?e»r*®s introduces! by an c^tri 

5 t»aftsf crying agent s>\5TO ^ virus. 

Particularly preferred tur^£~tt&»*Ci&ts3 
qt&ns csili surface ssiol^r^ios. Th«3*; &r-s 

positioned £or r^c^gni^iors by <&i§Hients f ths imsur^ 
systs&cs and thus are sxcsllsnt targets for isrjs.uno- 

0 therapy* 

Genasi which encode cellular tuaor-ss sepias ad 
antigens i^clu^s cellular onco^sr.es aril prarc- 
Oiwog^fiss Khicrh sre sberraniiXy expressed- In 
scleral, e&lliilsr onccqon^s fsnc-od^ prccks^s v&ich 

s ar« directly relevant to the truusf sr&ation of the 
ceil and, because of ^is, tfcay sra particularly 
preferred targets tor immunotherapy. An example is 
the turiorigsnie neu ger*e w&ich ©neoees a e-sll 
surface molecule wbich appears to b« directly 

0 rel&Tiod to tbe t^anstorsisrion cf a cssll> Ctn^r 

exarp^es. include th* r^s, <it , And trj; genss- Ths 
products at prDto-oncogi&nGSj (the normal g^~<p& veiled 
sn stated to fora onccc isnssj can be aberrantly 
expressed {<a.q. ovsrs^prsssed) and ^his aberrant 

r. expression car* be reietei to cell trsnst ©naaticn. 

Thus, the product -ancodsd by irr^.G-oncaq^rves can be 
tarcaotc^ for ^aun^ tkhorapy- 
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Soiae oncogenes have feson found to si^cods gro^tr 
factor r^c^rvtox* ^ob^uiss or qravth fict^r rec^ptor- 
like iaol&vulss which ^ts oxpr^sssd as* tu^cr e^U 
surface An exarapis .La tiVH Cs-.ll surfa^s rscep^or 

05' es^-o'Jsd by th* ^-grbB t^us. T&isse sr<s particularly 
sultski® for the purpose* of this inven~ioK* 

Otissr xujsor-associatad antigens xav or nay not 
be directly involved dn transformation. T.i<%se 
&n~i<3<?nr, v owsv®r, a->-£» ^;;.presss?d by ccrt&ir. ttnor 

IS ccslls a <s provide sttscrt^vs toirgetr fcr isn^nTsc- 

amt ^1 m op ^ ep^cit^n ?itwtns. 

tohun a t^rsr-asreci^teJ arctics vni^h has 
13 sncQg^iic activity x suct ks ct^^-tm^ beaded 

praavcrtso It ray h<s dcs:s,r ^cls tc inactivate rh<s 
orces^-no p ^pertzss of tie ant sen ^ile <"c-a:n:nj 
its t^ie. ,-PiuncvT^n.ic fr-vert.;^ , Thii=. c^i ??crc3n~ 

20 sc eir&l onv.-oqsrsa t_r*o,ii£ prndvi^t- Kn^^n to 

nu -melons * r-xint ^-tati^rs^ or del*-ti"rt -« ithii 
th^ T-yiosire kirasr- -iassa^ oi tme enso^ne can 
23 destroy t-r^sir.^ a^tivtty cf tiis &vs vsssd ; roaujt 
a-*d r* ndsr a^vcid cf tvu.ori^r^c a^ttv^t In 
■e^s^ yc^^is a tusrer ^enic rc-gion of tn^ <^;n< rscis 
bocr id« ^tfio^ iai ir- lut^k^lon^ ran ^ r^p *<it:i_^ 
tht_ j=- rt - ar^d mutatod ^ c^n *?c ^elr^to^ icr Ic^k 



of oncogenic activity and rstsntiors of imj^uno" 

Cellulsr g*m<&s encoding t user -associated 
antigens can b$ Isolated frois tustor c«lls smpl eying 

OS standard technique for isolation of ganes. Sss 
*.g. Shih, C. and Weinberg, S.A. cell 59 is 1-1*9 
fl^SS). Many g&nfcs arsco-ding tusscr associated 
ant-ioens rsav& b&en cloned &?sd thus ars available for 
ks€ in constructing the raeoisbinartt po>j viruses of 

IS this invention, Sea e.g.,, Bargmann st ai. 

tJatar® ; 21? r 226-238 (nets gens); Kartin-Sanca , et 
&l* t Cold Sprinq Harbor Symposia on Qusmr&tiv© 
SSioiogy, V. LI, p. »S5~9?<2 (tr.fc g^sio) ; 

Paxtcsn, HJ, <$t *s_l,. f rr&c ■ Natl- Acad, Sci- rSA r 

IS (19,57) (CEAi . 

3 , Fox yirug&a 

Any steciber at the- pox family csn foe used for 
fchs generation rscosvfeirsant viruses; for the 
purposes of vaccine <S<5V£3oj>5a«&rst, t,h& preferred pox 

20 virus is a virus which t^o&S not caus® significant 
In normal hiir.^ns. or animals. For exsnpls, 
tat hvtnsns and oth^r maftsals, the prstsurr^d pox 
virus its vaccinia virus, r relatively fo&nign viras, 
which has been us®3 for y^ars as a vacciiis against 

25 snsalipox* Several strains of vaccinia., which cUt£sr 
in level of virulence, are available for use as 
vaccine strains; £vr t^<s- purposes of vaccina tie. a, a 
less virulent strain s^eh as ths Mev YorJr Stats 
Board of Health strain wiu«n still retains the 



ability t.o flint ^ r-;i";^^ ,^1^ r-ts^onso 1- 
s ,r— -**-r®d. Peroral ttic^\L>tf tor U 5 tf ^r^iori 

^1 tiled v^r^s cvcaLlta o sfx^re^f ion trre^cr r-ittt-.n 
^cons.d by t»*f Ecieit-n Li 1 a -a desct.Ud j?y fajlst-i 
et el. Us. Fat-n-t v e, *. f *Z2 f liz t trn tc cn^tca, or 
wh * e* are ^ ico rc-c ra -ec t r*. f cue ^^e.r, 

3 L^'A V^c^r"" fcr r ^r oib irr 1 1 > jr v, i >■> t'pv \ ir - 3 
>cjuni to tns Tithed 2^. ti* & n.-Q -t^ 
~0 tsr^igr- * *fcu h r -c^ss tn<s c-f-ll-o ^cxte *. «nr 

pax virus s j.s -to sl^xw \t to fce exjpr^s^d L\ u-v 

v\rur alrrv ^zth ch^ e^D-es^ cm c ffi thss rcn&„ 
cerp^srcnt of pc< vlsx* erot^its? f exec si- for t;ie 
2- Vital protci~ snc:dii»a r> tht, <3^n*r t^tc ^hic* 1 - La$ 

re ^o^tal^at:^^ v^t** pox ;iru; vmch s^tou"^ tL^ ^ u<\ 

A ^ vir i prc^ater aure^tirg its enm^ici tlsi^U 

qu.ncfss jox THA '"aq^c ^re^ssrt .j- 'cr 

rsolicatiov thwrr allow t^e UwW Is ^co»bi«- 
vi**- pox vii\ b vvv_2 at a s'^iiij r<?q' _ ir t^o 
> pu , ":rjis ? T^=; rc<\ ^oi-iatio 1 ! tc_-it« 
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Tbs B\\ sort or* ot ~* - iv tirtu^ tor ntor -i* 
tson of a ^i.A £5^qy« or cf a tusl~*onco_cd tirvjr- 
&*s»ovxVt^J nriqo-s in oq-r^sarCs forr irto t w p^- 
*- iral £t$io*s contain trsc fsvllov„jv" alf?x<s *t 
G~ * a vnai ^r^raoror I m} s<3 tor 

c DJIA ^cqusj^ss lI^.k w tht contract vs 

«**«n->«»nts s and l t the t^arkm; tr^tru^c^k 

*i telnet h^ols^c^ to a 3«i^n of t^e 

viral c?c> on® vis^o K i- >:;^escersti3 L tr> 
r e&lic tic 0* - tha vin^r 

3. a replico ts r vector rtrlt<\ txc~t ^ a 
prokary est. jlq hOs»t; .?' 

inJiedi-ji u.r ^ Xci c fc the s'c <r if 

-\ vectors* o~^ airs c£ -'Ci^mcfkd to 1 - 
^e^lsOn e* t:^D or "sore CCA sv.^tnc?- ^ _su-l1 ~j 
ii- sn?n„ xan^r as^cc-UvesI antig* 3 into p^* vir-sr, 
Tn& antvig^n-^ccs^mg DN& s«qu®2ic«s can ens placed i?* 
tsnd^ra btrtw^er, th& hoiEO logons- flunking ssequeneess, 
eacb s«q-&enc& und&r tfcs? control of separ&to pox 
viral promotsx* 

25 Th& cloning sits «snsra-.ly csj^Qtis^s recorj- 

ni"wio?^ sitsss for ssveral restriction \*nzy^€ss vnisjh 
allow different: nod<ss of ir.ssr-ion uf An 
sxssnpls sequence e,2:~tainirsq a nul^ipl® cloning sits: 
is: GGATCCC^GGTACCvSAvlCTCSAATTw which e^ntair-s the 

35 recognition saqvasncss on~t clo^vsfjs s"if®& for tn^ 



rrptnct_en $n<i<?.*uc: ^a^ds fc-ryrw iVrr*i, J?n ^ , kpni. 
S&eT nnd E^R~. ^rqucT3C¥>s containing ad^Lc^^l cr 
i^ffsrant recognition s^te. «n be ussd. Th^ 

3s cr a pc:< viral nrcnot&r such ihvt *sn i Marc;«d 
c^n bs g>:&c*d t^^r centred ire prcmsfce „ 

Tn.s pcx Vin« rrcyo^r control- c <rros«5.cn -f 
t^e r>NA s^qiisnc^i in^*rt^i it; ties da-arsg sit«s and 
ca n obta: i^d ir Jii the sp^ci*^ cf pex virus wiLlt 

J wsioii ih£ vector d^s^iqn-d to r^roTbinii. 

Tbea s>xqu«??vr©s fl3ri5;in;j th£ construct of 
^nts a and b (t-hv pox virotl promoter and ad:|a~»nt 
discing t*it«s) are homologous to a r&cion thd p-Ovv 
viral gersosta which is not; nscsssary £cr repl^cd'ciar. 

15 of the pox virus. Thus, r-scoi^ibinat^cn and integra- 
tion etf fsrsiTn OKA vill occur at this sits? ant th* 
inserted DNA will nest abolish vi jal replication A 
■pv&tvrr&d r«q^s?n for inssrtim dnta pox virus 35 
within th« >3#n£ coding far thyxUHr^ >:in^s^ {TKj . 

JO Tn^rtion int^ this ronjizA lias several adv^nttsgss: 
tl) tUts IK gs^e lc5 not required for viral repli- 
cation, so insert ions into this aana do Kst abolish 
viriii replication? insert i&na into this TK gene 

however, partially ir-hibsx viral replication, 

25 rssultxrg in a rscostbina^t pox virus that is lss>s 
virulent: and therefore possibly spots £ylt~?ji& is a 
vaccina strain; ansi (3) it is possible: to select 
rscciab" narit viruses by sai^etir^ fesr Insert ronal 
inactivities s£ th« Tit by sKleccma for in- 

^ rerticiVil rsSJtlVhti-n cf tbt* TK acre by c rev en an 
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th« presence of S-broxodscxy^ridins. In order to 
obtain in'ssrt iors into ths TK gs?ne<. the recombi f .\tion 
vector s&tst contain blanking sequence's h^sr.o Ices one t.q 
tii® ar«ne sequ'ianciss - 

05 Other tysrse^sn^i&l regions of the pox virus 

genome c^n be used ss flanking sequ8nc®3 to dir-^rt 
the stable integration of ths DS?A vsefcor into t;k£ 
jpox virus gsrsosie; these include, but are; not limited 
to t ragiens cf th© gencoslc DKA contsin&d on the 

1§ HireSIXI and HiridlllF restriction f raspasr^s. 

The rejpliccii fc<r replication ±n a pro&sryotic 
host and the ^^rus 1 sn^O'liny thr? 3^1^-tabl e lA'Uc^f 
t?t nark«r allow the vector to bo selected 
amplified in =a prok&ryatic host such as j^eali to 

ISprevj.de atnpie qaantiti^s of tins vector DSA for 
e v tsn t^a 1 tr arss £ <&c t i o n of eauk a ry a t \ c ho» t eel Is for 
r^orJoinati-sn. The rep 1 icon ears he obtained Cron 
any conventional prokaryst^e vector such &s OEH3 23 
or the p^fBw qroup o? vsctcrs, 'Ir.s selisctabl «s 

^Ois&rksr can P« a. gerse conferring antibiotic resis- 
tance {S3. 9. asiplcillin, chlor^riphenic^X ( J. etii^syc^n 
ar t&tr^cycli^e resistances; < 

Pre£arr®3 vaciors contain y^^tis slaraants 
which pemit positive salo^t-ion of r&cor&iTsant 

25 viruses i.s., thos«* viruses vhieh ^&ve recommitted 
with tee vector and, as a result f have acquired ths 
secRicnce of interest- The-se elenents fcr selection 
comprise a pox vijeus promoter, vhic^ controls 
expression ot the in-ii^ator csn-t? the recombinant 
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located b«T*;esn th® flanging pox vir^l s^q^enc^s so 
that th® slsxaants vhioh. &Uqv for s^l^ntion -and the 
on confers ssgtisnce of Int-iy<=-.st are co-inc&qras-^d ;iY£.o 
the ^soa vir^i genome- Recombinant viruses can th<ar. 

OS be selected based upon expression of the marker or 
indicator. 

A preferred gen® for selection is ths 
lacS gene which encodes th« selectable isnzyj^ 
B-g&iaotosidase, Methods of selection cassjd upon 

10 sxpraasion of this ptsej-bs ars discnjssscd b«lcr**s 
Other selection methods include tnysiidir^ kin&ss 
s&l nation as described above # and any drug resis- 
tance, selection* for ©Ksjapl®, the sei action that is 
provided by the gene encoding neomycin phospno- 

15 transferase an erz^s which ceni&rs resistance to 
(Franks* *t al., 1365. Kol* Csi: . Biol . 5, 
1918) . 

Alternatively, 2 r.a«ative type of select isn can 
be eraployed- h pre fsarr&d pressure- of this* type 

20 involve the «ee of a vaccinia vints such as vZ2 n 
rscoskbinaxit derivatives c* the? Wr vaccinia strain 
which contains * 1*gZ gene Parted within fciie 
Hindlll F-rsgion. Conor vectors containing honolc- 
go*ss regions of tihs HindillF region sni can rseos- 

2«: bins vit-h v22 thereby replacing thts lac* gene v*xh 
th« dka sejjsncs oncoming the t^or -associated 
arsticrors. Eecarahinant virws are l,=?c^~ «nd appear ssa 
vhit^ pl.aqt:^ ir- the preaeno^ *3f rhr<?r,og=3^i" sub- 
strata fs-Ci. Eluo-^l 1 ^^ Sie, Panics ii, Q, pt al. 
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As ncrtu v <Jd isinHo, t> s o pr-ai^r^d ^pe,ve^- ot 
pc?v vsr^r tor insert ic* ;■>*■ DN/ se^u^ncss fsr srs- 

Accord 1 -qli t pre fer"-eo£ 4 a^-s t3^i Tried ±cr 

p-v viral slsr?'^' v *■ t.^^ v^<_L^r are aera^td tr:\ 
vr.ccii la virus, ?>. vector for r-sL-oidbi alio~ v^-J 1 

a. one or nort "fcccirua. prorates 0»3« 
IS vsccliia 11K, 10", 4fK or feaTr" p -snots*- 

nsa-difi^d v©rsior\- ot e "Y^3tGis t ■ 

K s r^Itirlc cltfnv"- sitts arsi^ce-vt to M^r- 

c. a. rjt2 ©ncodirg <* ^It^t^bl-J i^^ki;* {>- *j . 
13 th^ i: -ol^ lae;; g^*, v^der uoncrol ot it v^ouri"^ 

promoter ? 

d. ENtf. sirqvi roc,- ">orel^??oti* v _o 2. E~-*.>ii 
v^cc^nis \irv * ^arsa^sertial :cr resell cat-- -3 of tr^ 

i?. k> r^plicof 3-** Ileitis in =* r«,-t^r_j.I 
bast :r ar;d 

2S i oX prsK^r^ stic promoter for .selects, en a£ 

v i N E! \t.ctor i* a ara>-as t tftir -est. 

Vacci~ta pr^r^t&rs are ^a«en^e«> ^aca 
dirsot messen^r synthesis frees vaccinia genss 

duriisq a vsccima viruc Infection* such pr^.s^rs 

3q Kan bo itso^t^d fni? £ha v,\ce;stn& g&r.ose or car. be 
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constructed by OKA svn thesis terhniqaes. PraEotsrs 
vary in strength of activity and in tiira of ©x- 
prea^Ior. during th<s vaccinia virus lits cycle? rhesfc. 
paxa^ters can be. altered by saltation of ths 
sstotar sequence. Ths. proisetars ccm be Isolated or 
sytrthssi^aa to include, or net. irsclude a tra^s- 
latioral initiation codon ATS as wsli as a js«ltipl<5 
cloning site for convenient insertion of forsinn 
gens in order to exj-rass thsss© gesrs^s in vaccmia, 

10 4 - j.^ .y r gcoTfi in ten 

The intsrrecUNts vectors eoriH$.in*r^ the DUA 

en.c0i.Ln9 fcas tvjsor^sccc^ttfd an-rig-sn est" irjt. "-r^t; 
(and ths marVL^r or ii ^xeator Q<fns?i flanLsd 
^preprint* rex viral sequence j.rd®rcro ^cc^r»- 

^5 bin&tl^n with. po>: virw which results isi iritesgrit-xon 
of tre flanked quests Into the pc;< vir&X c^cae* 
Tlixs racrotroiiiati^ft will oscur ir a eaHsr\nt'c rsost 
cell. £pp rep ri its host cells fer r^erascr^?^ am 
cells vbio. K } mfeotisbXe by ptra virus, 2} 

2® trsnztsct^ z'* l, ey ths tN*\ v*v:t<??r. Examples ^ ^ura 
cells ara dibryc Cibrcrblasi;, CV-1 calls 

x ae^«y u^v tails* ( SiuTr-U^ cell? ^Ircmn ,^Usl, 
snc* bsc-al^ aionks-v) calls. 

Th& culls ?r<g iirst Lnfecrsd with poi virtu- and 

25 then trartsiaet^ viui ths iniarxed.ate tsr« vectcr, 
Vir&l Irfectian *s sc^oisplis^ed b/ standard ts.^~ 
ni^as! r-r mi^ct^cr of <aui:aryat;e cells vi~h sex 
virus. Swe e,o. F»oI<sttl et rl. , c^v\. The c villi., 
can hM ruH^f^ ^<-\1 with Vr.& intsrsi^diatss v-ct-.qr 



by any of th® conventional techniques of irass- 
fection* Thss® include tfca techniques cf calciuta 
phosphates precipitation t DEAS do^trajv ©isctro- 
^oration an-i prc-teplasst fusion* The preferred 
-35 ^schniq^s is the calCJiuw phoaphata precipitation 

After inaction and subsequent tr&ssfeietion t 
the cells arss incut&t&d tmdet standard conditions 
and virus is allowed to replicata daring which time 

10 in vivo rscorc&inati^n occurs between th<s homologous 
pox virus ssqaencsf! in the intermediate vector and 
the pox virus sequences in the genome. 

Eecor-bIrw.it viral progeny are then selected by 
any ox several, tac-hniguss. The presanca of inte- 

15 grated Soreign EW 5 c.^n be dstsc-ts^ by hybridisation 
with a. labeled dna prob® specific for the inserted 
DKA encoding ths tuner antigen . Alternatively, 
virus harboring the tu^sor cell ssquenc® ^an be 
selected on the bas^s of irs activation- of the virel 

2z gene into which the foreign t&SA was inserted. For 
■example, if tn<s djja vector is dsssigisod for insertion 
into ths thyra^dine kinase (Tli) gene of <U 00>- virus, 
viruses containing integrated D^A Vi.ll be unable to 
axprsss thymidine fcinas© (TK~) and can b* sei&ctsd 

^5 K*n ths oasis at this phenotype, Preforr&d tech- 
niques far selection are based upon co-iiytsgration 
of a gsrse encoding a isar&er or indicator gsne along 
■with the gene of interest , as dsscribisd above* A 
proferrod indicator gene is ths? £oli iac2 9™ 

If. vhich encode the enzyme B-galscticsj daso , Salecticn 
of r&ecfaxbinarvs: virv^-v^. pressing B-gal actors sd^iSR 
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can b® done by £^loying s cnr£sic<ge~ac substrs~<* for 
the cn^y^cs . Fg v Ossicle, rs^ornbinsnt viruses are 
detected as fclua plaqg^g In tn<s- prsssnce ?f t*V;; 
s ubs-fcra t ^ $-br -Chios:© » 3 » indoiyl "B- S>»galac t cs Id q 
0- or otiter ^aXe-^an^t&d-i^a.slvl-'B-D-gsIactcssiae© 

kncvfcasr p-rsfsrr&d taehniqu^ involves th«. use ot 
virus V3S2 as d® scribed sbov®- 

R^ccib _, n J * v ^ra"?^ ^nich cypress th-s ins-srte^ 
10 DK- oe^tKS e^cod U = ttnc^ associated antsgsn 
car *>t, Wtrrr^ft b^ *i o* r c\^ral standard pro- 
<:<iiu"e^ ^ RNA dot rlcts:, blfcCk plaque 

i ^nur^is^pi, ^ ^ t^loyin^ antibody 

15 Vaccines 

^ " x n-ir^c sl rail c:>a~e* tr^i associated ^r.tl sen 
cc^ so !?pf3 to u uuct >. r ir-Ji^n^ rcspon&o ^aail'&t 

a I< , <- W" 1 " o t i^U <3one tor s-rnall pcx 

atia if or b> t r ouie upprapr x &tc to tha 
r« i \^ i «^t 1 1L -siuy include strong 

t^«r^ intitA^war, ^vlcu*-,. noons, and oral 
23 ^cate.- VY -v n^tic ^ l ^ «io^t rrganisis «ith Hive 
tj^L" ^n", v^rc^nia v ^r^s ^ ^ lowed by r^plici*- 
" on tl - 1 v *7^r™^ t'r ho ~, During repl Ic^™ 
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oncogene product is an antigen, it will istrrtulatss: 
th® host to nourst a.n iEsisssnsIcgical r&sponss, both 
hu&oral and cell-mediated, to the turner associated 
em.nief&n (ss wsl3 ss to vaccinia vir^s its&lf ) . 
05 £ . Use of feQc-ojsblftant Pox Vlr)^g.^...^Q....^yQ ! 1^^ 
Thgro.p<aut i c a ad DAngn,c?g^is ; ^aggnr s 

TtscoraJbmaist p^X virus whicsi express iurcor™ 
as&ociat&sl antigens can also provide a ir^arss to 
produu-s antibody against th® a-itigen for usa there- 
13 p&utics or diagnostics. Infection o£ experimental 
animals »it& the recombinant pox viruses can be used 
to rsis-s both racrsoclsnal antibodies and polyclonal 
Antisera which rscogr.i^e tbe tu&or associated 
iiYt^igiSH. 'Iho antibodies isay b« ussful in passive? 
iajauiiotftsrapy against tui^cr. irs diagnostic* , these 
jyiqoocXonsi snd/cr polyclonal antibodies ca-i b& u&^d 
ss capture antibody far iEsssnoassay i" t&e r;a or 
ZLISA iorsiat, to detect the presence cr to quantify 
the antigen in a biological fluid (e.g., urine, 
2D .bloody etc- ) 

Alternatively cells iftfectsid jLn vitro with the 
recoitMnsrit pox virtue© can b© us«sd & source at 
*h*i txsfcor o^soclatod antigens. Compatible host 
cell..?- are infected with & recombinant p<3« virus 
^ capable of sxprsss&iir-g thss desired turner asisocicstsd 
antigen and cultursd undsr conditions wfiich aliov 
the virus to replicate and express the antigen. The 
antigen is then Isolated fran tn® cells, 

The invention is ^Xustrstod further by ths 
30 following exemplification,- 



Virus and calls 

Culture Collc^v. on (VTCC^Cw? ?n, eves*- i~k 

OS Kir.xs.al F^se-tial v ei.a v ^EMi aupalen^ntra vitn :o* 

aerivativs sf th<» strain whicn cor*t£ w «^ the XtlC ' 
5?sr^ insert s^i ar ^"g Ha^ ll_-sit*2 in Zhi vc*-o*m " 
<irus .Mind F- legion. ^aMcuIx, Cr i "•i.OJc^.j. , 

Cc"«3tr\ ct\cn^ 3f ji^c v ™- -\c oanrr slaa- f->r „r vivo 

pL\*iC is a rccc^irart plasisz.d vtuch ccrt^x w< - i 

15 ^orri^n ^- v^jcx^ia virus bi.^dXII F«f rag-sr-t . 

Pan ml i ^5- Di^ifc., BA*. t ^r.^r, ^ ?,irIotTi ( 

fraa'i <&-t Is ins-orrsd xntt? ths P^ti site* of at d^riv^- 
tive os 1 pQiBLl?? {D^mns, L. . CuSirem, & earless, 
20 ft. {10S3t y^cloi- Acids Kes. 11, 1*45-1S5S) , lacking 
a SascHI restriction sit®. Adjacent to the EsxHI 
sits z.^ the vaccinia virts frsgnsnt is an early 
vaccinia promoter *'hich has b^>sn ssssd prw^ously to 
smrfiss s variety anti^Tis ♦ P^nicali, t\ , Davis, 

?[;\~ 1 . lead . Sci . U£A .. Thla vsct&r 

used -tc insert, the rat r.gii err\ r A d^fCrib^U by 



Bargsiasn et^ai. , {1SSS} Nat ure 319, 22 6-230, In 
Grdsr to dissbl© "ths cnca-v?©nic function of ths 
niau-erscoded prot^irs, an uitsntsl dsl^tich va$ n&d& 
in the nsu clKJA ciono by deleting ths s^qusinse** 

05 between the Bans HX site at nr. and the BglXX 

site at tit 3250 of the neu cqsa sequence, gargisann, 
CI. Hung, H.C. a Weinberg, K.A. d5Sfl Njsj^re ^19 , 
226-^30. This delation re^ovss th& region that 
specifies the tyrosine kinase? dossain of tne n£u- 

12* encoded orcein. In addition it ^©neratois s frs.^s- 
fihift annriticsti downstrsars of ths? kinase <1cr:sin, 
craatinsf a now stop ce^on shcr-Iy aftor the Berlin 
sit;^ at fit 35 Th^ re^vsltrmg construct vais 
designated pSVAv-neu.. (Figure l shews * s-_i!Oi£dtj.e 

15 representation of the const rustic?! of ths p£V&C-njs« 
piaesrad? &t the top a schematic rspxessntati^r: of 
tho slSS c{®n® is snswn; tT2i indicates the ?o?it;on of 
th« tr&nsaiersbtr&ne cknai.n the black sex indicates 
the domain vdth h^oieg> to proteins v;th tyrosine 

2-*> V;ir,rf5-e activity), Trie r;YV,\C-ncu plasr^. d ha?. bs-en 
placed on deposit as tha Anericsn Typ& Culture 
CcL-ilQctim, ^cckvill^, Maryland ana a^signe^ the 
accession naEib&r 40>n * 



Cm stru ct ion. Il^r.t if irat ion *»nt3 ^:rX?lp«\,i£L»i^ 
Recombinant Vac cinia Virus 

Recombinant vaccinia yira>? vas cerst^-uerred as 
pr*ivioe.sly d£3erioe;3* S«e Panieaii, r-, & paalsTrti, 
^. C-3?^^ ^J-HlA' ^ifi*- Siii- us> - 4^r?-4?ai, 

In short, "V-i ~^ilu» -ir'" r^r t> c& pl^te'^ «sro 

m footed vifch vaccinia- vtxus "ZH at a jsaltaplici-ry 
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cf infection of 2 antf incUsAtcd for -10 jainutas at 
3?*c* Cells were* the« trcjnstccts^ w&th. 27 of 
calcic ortboph.-i.sphSLt.ei prs^l^itatisd p&VAC-neu DNA. 
After a further incubation for i§ tujvtrts at 37 *C 

0-r virus was h&cvssted and titer*ad* 

The DNA used fsr this transaction wss shl® to 
r^coxJsitte with ^o^olo^ous ssqu&nces is ths Hindi! I 
F-r^gion af ths q®noi$*?< thsrsby replacing the 

wsna* As a result, recombinant virus sppe^red 

10 &s whits plaques? in t,h£ presence of Bluci-G^I 

CBsthssJdd Ttess^&tch Laboratories) , whil^ th& p&rsntai 
virus VSi appear r<e<2 Sxlue. Whites plaques wera pic^SKi 
and fivs rounds of plaque putif icaticn were per- 
fons&d. Ones cs£ the recombinant virusss, d«ssiqft^tfed 

IS ABT9-4, had a final concentration of I.i4xi0 ij 
pt U/ill . 

d<-t£ot*a urisx? a iO.^-f-.R"!: I ^ t^-i - 
20 cur tit pv^fiPd. v ct-az \ a 

crvt^n ^^t.it'-'t^ l oi 1 u sf. u v c-it-Ll,* *^ 

bu^tv. pi *- * 5^s-v> ~o psrsi ~ „<r titsr 

vUl^ "tt 2 h«^rs» a^ '"'C, th- ro utiu- * 

25 tn_ F? 1 o-^? -l 1 mu* x t\-n ar "< 

t^- *Ll 4l , „ t .^"e W ^li-0 tl T Iflt^ H „ ^-fc™ 
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R&z sera v$r& test^ using an Hl-sP-labeds-d F{?>.b) ? 
gost &ntt-rat In;5 r also at a dilution of 1; 551)3* 
After i^cubatiosi vfith the second antibody,, ths wbKs 
?tg<?urt vf^sShT-d thr^ with FSK-Twiean, and 

Or. e.o*or was d^vsl^ped «si«v| s'-t&tra^thyl- 

b-enaidln^ (TMB, Sig&aJ . 10 E,qr of fMB was di^soJven 
ir; 1 sal of dijsetsv^ Isiulf oxides {££££0 and 100 ui o£ 
thiss solution was added to 3 $u of acetate citrate 
busier saH &.G 2.^<~i 1 ^ at % Fy . 

I * * al w* a to oe^Us? to live niiwfcfc.s, aftc^i 

l> ji',-^ - *Q rat o A f t^rM^ ? w^r^ cs.^t-"'' 
^.c i + u e> _ ^w.i.: w^IIr \t * * c*i - - - 
♦urs H C r St.* ec te*. , -*.L CV^r\ St 

^ r\ t*?i" ^£pori~**a -s t - ^<i~t o J . J .utic -/"i- 1 ^ 

1 I li'C ic ct - ^ s L J.L= ^i^t^ ai^ttil 

titLib v^t-os v-r r <; «? fuel ^ r tr*" 



wo m/mim 
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Vaccinia Yin ass 

Tui? * i .^cv^s v^s i it,a y aet^ctvt cy 
txar^ I action rN<\ fiora cr^uoal v irvH ret 
r<-i ro^lMta,^^ NT *,?! irons.* Jit-l^t.. 

"^C, Shi-, C , Ci./i-ig* D.C, Ti- jpls-t-i > h 
W*> vJtpITJ, ft. A J 2.981 1 I -3 f j * L , nl"U , w ( 

^ xitu»-p N*>I-2«^. 2he i^iaultincr tra«rt*,ct:ajit:~ 

-rare t^ard to b*. u-on^saic K^C jc« hfes*. 
ntc ^^sro f 'n nd to t a st^dr^ i v^^Tv ~ 

itt<u~« r^por^a ^srt cxtr?c&.ll I^r person o*- 

rcccstai, ^ a*i it tu t^- cxt^accl] ^.1 - v . i r 
tt hcLb, u ta» t-* ;r uc ajc-ir ~* ^ o-^ al^r 

-row. ' "^t . S^i . .5* SO, b3 ^-Slf^f 

„ v ^ ^ f n^U'-e ivCJi-d u~ 2^ •o'-} £0l* *d i~ t^c 
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v»2 d^nt a a civ\\ v rnv est r^e ii>u L ^zr^cw 
«* tarsal io*b =± r!3 ^tu^ Is vrg nt 

)i n u ;*t » e Bar"- p ^ -r o va^ci^s vi^u<- 

^ "^jifii 5t^s t^oi m .'.vua1 i v rc ^^^^ o ' 

«cr^ pcf-a? ^-o-ii, ratios la 1 *, m^t. .a u < 

T. sv^^^ r Tarns vT ltd r 

i Cs- ! ~ii t is t . a 'll- ? - 



a«ti-piSS monocloral antibody 7.16.4 (Urebisi, J. A. 
fjfe M* {i^s^} Jli^H£§. 111 S-is-sssj . This smkihody 
reacts with a still imde=5;lrs«ad dsteraina^t located ;,n 
th* edfcodoasain of the ptotsiij. Srigiare 2 sho»s SDS 

05 pGlyacrylasudfe a&i electrophoresis of the pr^t?ins 
ix^uncpr&cipitatod vifch anti-pi35 juonocional anti- 
body (lanes indicated "ni" represent lysates pre- 
cipitat.ec with a non-rssriun^ fiouse serum; lanes 
indicated w pis? w vere iisisnjnapr so ipi tested vrith the 

10 7.16,4- sioncidon&X asatilspcly; ^ lysste from 5101 ™l~i 
cell 8 {©xprciissinq tbe trarssf snsiirscf piss p^ot^lr^ was 
addfs-d as & control* Th<g positions or the isjoiec^lar 
weight aarkers are indicated } As can ha seer* in 
Figure 2, &ST S-4-infected ess lis, but not wild- type 

15 vaccinia virus -infested cells,, produce a I0Q kl> 
proteis that is precipitated by the aoncvclonal 
antibody 7,16,4. The raolacular weight cf 
precipitated pt-steift is in goos ^re^-snt with that 
calcuiated for The protein specif i<?d by the: tr^rs- 

i.i ca.T,£d gens. We conclude; iron i-he-s^ sxporisi&nta 

that the AST $-4 recombinant dir«.c~js tna syr^hvisjis 
of a trurci&ted plS5 ssolesuie, 

Ij^uns^eact . iyi ty i r y tr^-Infe st ed Mic a 

The ability ot inbred s&ice to respond to & 
2$ tr-r&it^ csuntigars. is knovn to differ widely "fcfctvsen 
strains, Accordingly, ws first Tasted varices i?c^:k>-> 
strains for thK?ir .abilitv ;s ^Gim^ ^ri ijasumsg ro-" 
sp^s® asair;£t the; rat pl£'< p retain. To do this, 
fc^r-vii^^ old suior ■of -'yricut- rtr-^irs vers 
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in^GUj.at^d irtr3psritG"&al2} wi.tr f<3 of eitirv^r 

wi^ct-typ^ vaccinia virus *?r ~m ^eruil acs? of 
t aoojrin^'it vi v ui. After * %Rfil*s, ^ K<cvt&r in™ 
n&ctiart ct m^ptt: of viru* gis'^n* £or<* ,$r^ 

0; I W^eu^d i -o rfo.e\s later. lh~ prcnurtinr iri 

ant. indies directed acraittst rhr ra?^ enrag^n^ t>rcd^j_ 
was fcl lowed us*irt Lll^A ^-erl^:^ &*"d 

Msth^'ds) . Tr.s results, sr:c*^ m Ta^le ^, o-erc-^ 
^t—?te that not all "souse strains naves tie s^X-i^y 

IC r&sp^nd to the rit plSS protein- We assume tbat 
tresis differences ar® du© to dif f&r<arse&S in MKC 
li^plstypt- e- Z ttwse iioase strains. F^r sx-snplsT^ we 
note thst b^tb j&^uiss strains of tn® li~2" h&pl&X-yp® 
d^.i not respond Lo t^s product. In su&s&qxitsnt 

-5 ^o&rirent'A c^rc^n crated ok the at NFS raxes 
3& is Bt^dsl. *fc€ssQ ^ic-s are closely related to the 
strair. Croa viiich tisfc. N11DT3 c^ll Sana arose. They 
t v ,us ns^rcs5»nt- a rcrronabt& host for onccgeri®- 



Tables 1, Jvntibody titers ot: difl^rsut jsouse scrains 
to thw rat pi as pra^stn following Vv&ercinaxion 

Jura in Haplotyp* Ssra tUSA Titaat: 



NFS a uttered non-isxaufie 

SM/T H™^ V nort-is^isns 

wers jjco^-tsd with, a similar dose cf virus- Titers 
ini-Lesstci vers ofcuvsirssd with ssn coU tit^ tv. ^ 
wcefcs a Star thts ^-^fc,. ^L2<S^ assays vare p^rfsr^&j 
as d^s^rtb^d ut Matter talis arx::! ttsrhods. 



*ws*t -t 01 a ~ tin pi r r^^^-J- -n ^ 

n v£ ^'Oi <u» " a ::ni - i*:^*^:^^ 

^ OO - TU S V t k w l IZt - t * > * 

> 5UfcC\tvi LSI C*l *c"p^ ^ TTi- 

M.tf.lr^ vith <*n do*.** -I wi d tvf.- ^ i 

tcs 4 -* *i r-> n t* p-rc-i^ ta^ pls^ iioi 

^Hv^. = 0. I i d«? _ f.e"*' 1 '* _> v iL^.i_ "-.3 i 1 ^ _ 

^ -i t"-^ r c *> ~l J = o ^ 3 *^ m vd^i* 

* ~^nt - *Qt- 3 t3-~t r~«* JU. '-^ £- . 

*\- ~* " re _ e^ p ». . , ^nfr- <- ^ 
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] set- ot r^co:ihnar t t \,_ce rj \iiu^ lo^-is* H c t- j* 
sin-ict suction of anti-^lpn ^tmo n withir _ 
OS pcx-^u ot 4 ««€?Ck5. 

10 r^itv a" s^l's fraiv^forr&j bv r-<r ^ 

cacjtv t v iu ra* ncu cncc-sne 

thci*- ror-^or, i>?r"-3y t ;^ h, 0. r C^^t, D C 

15 F^Rk^l -t<-n s> k Si^ir^.-i (UbM 'V 1 J . r 

birurt, v^c.ru ■< Arw «^ rir-Uun^d wit - . rvo^ 

20 Ja^Sw ot FlDi-l-l or scllr lout w&sks ^o^i. 

Beth v.r-^e- orevokci _^L„- 
^rrciria v_rus -xaur,«s rw^tro^ae the?*;* m"e, a& 
-"e^^r^d lr p v romiF <, ^.i^ rir-A ? ata rot 

21 Itcti^i idHa^i tn^ z £ r^i Mitts i ^ 

a si o > K jPv't'Cii cf i Vf -f mIC t\ o n csFitt 
or ^LT9-^ rtcc-"^-^* * . I -us * ~L,>t_ 



^ U-\ B N \ =■ .3 <o^*^l t n at tTi ^-l^s?! Pira 

w:* cKs"' Ze^M **^t> j a-r^. tr^n- ^Wid \ 1.13:? 3 
(p^nol . ^ch ;i i-o?»i»i&toj ot 10 rwCs. t>si 

\ * ) < rt il-i t ^ e utviiua ir- jw d n^e, ' O '< 1 

r s e vsat^ »»os' t^at i *i-,a-typ^ ^.iUb-4.T::3ctc3 
^T'ilj, BlJ^-l-i. c^l"" s frs-rcjuj 2l% for th 
first 1J; _ t $*ter rsiicn tnw turc? <=■ i to 

isS^r^jsS -33: t-s r^gn^iv «inJ imally d j. ^appe 3 3 r C- i- 
pl> r s*tts s ^ *buut- x s\"ul\t v-att-di i 

ty^icr csr = **iU aril li-'tcti.-ir si o^b.-'s'vosi ®n n sv- 
^"nura*ei ilac w^c i^-Cs-t "d v.,th L^jd do**e 
<- ot t3 :04-l-l cells isat:a *- " . S^c*, rv-^r 

in t^yr f rue**- 1 , xt »j Ij. / ti^s** 

sil^'-l-l ' ^tifcJ i w L MS iir* ^un^^ 

^i-ejtj.^"- c* i tar do.*** ot * 

o^l - p(N> .nn? 1 "v- tui or ut_\^Icu^l s A t N c 3^ts c: 
~r tr"*t3.c- st a ao^." it „®_i- s^x™al f i 

within 5:iv& c*iy-» r «hicn CT.'-'Ji i -rres 1 --^ 

rss/i; several l^i r ^h^'s^ 2.««^ Itu ^^^r „-T*-fi_- 

Estior; with t- i& Vsscci^ > t -c ^^«^nt 
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drastically ^nrib^x^ th^- o-r ?r^th of pl>><*- ^^r^--" 
sing tmaor cell®* 

b"th wild-type ^irns i.atnuru«iea :r&c«a aid rcucrtbi-r^nt. 

S3 'ir^-ir^-i^ei tiic-3 ^.ssro ei^licnqcd rfxth f a-ra:»-- 
transformaa SIR 3Tu ^ell3. This showed t.^at t^s 
i ^-r^itsc: prctscticrs brryqht 'srt ir Ly fb* r^e^niuna^t 
\a^cinia vires is specif*;: for tiraer cells d:.B- 
plQ^i^Cf th« noa encoac^ "-ncs-d pl^r 'F^-tre 4, 

io panel e) * 

Tlie irt-rosiuctisn ct the njpu-tra~s£ rrcd riK3tT3 
calls mtx "STi? siloes r^prcss^eits an e\*~c:r 3. rental 
artifact in thoxt tr.^e c^tls present an 

15 i-Tvunoqsnic rat protein ta the scuse host, rh« 

irr^ncgrnicity of £: v ;s pre>t£iit ^p^s&rs to i^a^re the 
avsptsial „ e^-ccr; i e^ of tubers ier-id ircr- ~ v £-£ c^„«- 
( Picture iA, . Thl 1 ? situation, t w o^i1q s<5.^\ to 
c^T5tr-xc<t With cr £ c an sir* 3 ir» a™t anw; bvsr^iw 01a 

20 sutaehte^c^s t^r-r cr a tuner d^rxvi:^ tr^ tuHv 
^-n-an^o cc*l** In tn<u.s<_ latter :asss, :.c arti:^ 
or txIio>aG TO o.4.c crlglrs is 1 rri, sorted, a.^d potent Iv 
irTa^c^cnis p retell arc usu^Iy ^rt displayed bv 
the tttssar oalls* 

25 'Lhis rcaco^ln^ ^au^ca tCf question r v t>i- 

ecu 14 r<£ <i**velc^pcv3 in a full;' *svrs«^n^iv '-yotsv. 
Ihus attotiptu j tr< iE-^nije rats \< ' t> t\<? 
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■Df tiiis strain. iJchwSt r t T> * , t^i^e^am, c, 

stc a , t*h , Culp. ^- * Prardt g.I. *^74). 

L>> *iv* v., etc r-J>s 3?rv* *0 rt tlCoi i"c th^<. :2 

t^ n-m^x (l^ d n tr^ 5" NT > t\ ^ f 

tao~ ^re^ert ix* the- tr&r" erorc*^** do^am ?t tr.^ 

sfocx^ici oy th3 <c m» 2 ted vt^u t-tir*, ry th* 

vaccinia vsctor, . 

'i'j >e3j;iir& thu sif ict iv^neiis the. vaccinia 

IS t^o^ibina^r virus in rats n, ^v^td ths i'oi 1 e-w\l 
iat -trai»3 vith thr> ?3.ii» r^c^ibi^nti BOJX, 
u^ci, «<r v. =; , ^ - r 5 auif Jaw^&y , & z$t - Kyoto > 

j."™ r^t?; *>.re ttjiju'c ly intr^s<srit»:R<*al 
m ecrt \^tl ^ T~£ v c-f * li -ypfa vperinia vims or 

.20 re^c™iirar?ant virus* Sollo^-cs by =5 second 

ir-tiap^ ^tc w e.il i^j^ctie" ^ t s p*-^ oif virus thres 
tfsl j ^^s-^, wp^ 5 r itt<3- rht. b^cjt;s;r insertion, 

?r^n-l^ H". * 1 o i %r~i tU<> * - T w^r<s t-s-stssd lor 

rtsctp *y rf tv ^ ^cu ia vu*is inVj^s, Both 

2.5 ^tia^iii .>£ 'nos* Wfc.Il a.™ sMts, squivalssxt 

ont . U\"c\r,i', ser^u reapers® {tit»is 1:10.000} in 
^ n ^o^sin ^? 'Viru*- ^L^i s *'^r<s fsunJ i- ail rat 
zitrz.x* }, It--^*- v^i-^ ali. J r^sttd for an 
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lys&tos of -transferred ctstis, Fo rs&dtivity 
aoj^inst £ith.>-a™ prot^is? fcmrd in any of th-r- r<3.t 

sera tested (data not shov.* 1 *} , 

Although no hujtsosr&l itfj&unity against plS5 vas 

Us elicited in tn&s^s rats, st rsa^ in^d possible that, 
fchtsse rats would display ars effective anti^t^Kior 
response, Accordingly, v& tested whether ijstauni- 
gation of EftlX rats by the AHTS-4 viras wculd result 
in Inhibition of ths cjrovth of EX04 n&urobl&ston^ 

10 O^Ils* Th&se B104 cells derived directly frosa a 
fthcT5iic5lly"iitdvjc«sd tuator at & SCTX rat *nd exp 
th£ trans CorEdr:** vsrsion ot plSS. Schub<sri, D. « 
Heinessssirth, Carlisle f K, f Tarika^, H. f Kisaesi, S- , 

Patrick, J., Stsinbach, 3„K. ( Culp, W. & Brandt, 

15 B.I,, (i9?4) Nature 24?, Exposure o± 

rats to the ABT virus led to no significant 

inhibitory efi^-ot on tn«t growth of inl^ct^d 
tteer cells i'^ar^ not sh^vn) . It appears that th* 
acnodo^iain of the neu -pl-jS that :ls <sxpr«$s&d in 

JO -"-accinia v^otor-infoctsd cslla is rscyt i^usiogsmic in 
BDIX rats, in that neither tmti-pl^ s&rujs r^srenss 
nor ant i -"tu^Bor- iatsiur.ity vaa observed, it renins 
passible hovever that, recosibirsasvts that express the 
rwa-sncod^d pIB5 protean at a hignsr isvei, possibly 

: r used is combination vith drugs that r&ducs tolor^nco 
of. aninals ^gairsst & product, -ssy ess nsor's 

s£ Scv;t:.va in inducing ixssiunity in syngeneic aninils?. 
At pr j ?»er.t ir appears ^csfsv&r to at the prt=s^nei.-. 
am no aoid substitution in cho transii^r bran<i. 

jO domain oi' tri© plSS protein is isst sutt'i^isn^ to 
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n " c ti ^f tit it^^ or in? <n ^<s> -n t«" ^ 

r ^ - r r , 0jr ^ <- r,l„itd U at t^a tl 

ur^o-ten^. I** firs- thit t"> e u f c<>-^ t_ 

,ii^^s i '"i nou^ tic; r c* 11 . v o s~£i c^nt 
to nuiiv^ d j\ H- V£ iiarT*-*. ^ i t ^ i-- 1 - 

v. jiunit sj-v^t iusi„r ~s-~l^ o^o-v ^tic— -w-t 
a- i c*?^* v**N3«> -"ot i + ~ * * f \ - <■ toe 1 - 

v, v*j t re-' -r ^ 

jL.vO.^d 3. u^c-rc? ^nt - N t ^>-™i^t t> 

tw- a^in^i ^_^n ^ v <- k t ^ L can - m i- 

a U C t <JM<11 t*l£ 

rr -*t **■ 1 <n^ti= TK_ee Tr tft^ {.i^c"?: rt 

net, nan- cr^a c^l^ -b e^vtl ,n c^jij t K _ 
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SCM^ncg. ^34* TTS- 7 ?!* Howsv&r, inhibition of 
tiraorigenicity in thero cosporiigcnts was only par™ 
ti&l, irsdj catina that antibody tnsatssnt alone is 

0; not sufficient to e^usse eo&pleto regression or thc 
tustser induced by tho ngu- trans f ortagvi cells. I 1 - the 
present: study co^plst® protection ag&ir.st tumor 
chmllsnq'S. with nsu- trans £ cells ??as observed, 

suggesting that iamiuiis nscharUsass other than humoral 

It irs&unity was induced by ths vaccinia virus recom- 
binant* In support of this v|aw is th& tirsdir,rs 
others woo tiakv® shown that vaccinia virus vectors 
cam a£ festively induce T~re?il seriated immune* 
responses in I^uni&ea en t^als, 

15 Osir data Usnonstrata that iaaaunizaticTs with a 

single, well-defined ^rs-igsn c^?i canter protection 
aerainst txsr.or oells bearing x>hi$ antigen* Toss is 
tc h«§ contrasted vith oth&r exp-eristsntal sed^io in 
v&icft amiss Is Eir«s irmuniaed. with tuisor c^lis or 

20: tunic? r cell sxtracts i™ which s complex snixtursa £f 
Csntigons may set to provoke ircm^ity* 

E quivalents 

Thos-s skilled in th& aro rfill recognise, or 
abls to ascertain usL~g nc sors than routine ex- 
IB psriashtatiori, saa^y equivslsrits to ths specific 

«^bc<iinf&«ts of the invention described hers in ► Kv.rh 
aquivalesits are lit on 3^*3 -o ha e^eerjvifisc'd „oy tne 
foi lowing claims- 



l, ' A rsscoiafcir^snt p-o^ virus cspa&l*? of stressing 
In a host, a tUiS^r-asssxsiat^d 
• antigen* 

tra® s&acx&s vaccinia. 
3.* r *v o*; **■ """^ f ^ v * ^"s" m the 

m 4* i i-^ c ^ * r i" ^ la 1 > * * t 

tu ^ t ^ **ti r ~ ^ c«u4 ^ t 

** at" a~>. *s 

6. ^i™!; n ~„ , A _ 0 _ - ^ r t <" 
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7* A r^OSTvfcinant p^y virus Of Clsini 6, what ©in tv.o- 
receptor or recaptor-li^ cell surface siolsculs 

®» A recombinant vaccirii^ virus contalnlrsq, ir: a 
region of the v^raJ, gencne r.ansiss&nt for 
replication o* the virus, one or ir.ors for&iqi 
SKA. ssquatv-es which ^-nco^e a csll ©ncoiod, 
human tu^crr^assov?iat:e.d antigen, ths soqu^ne^ or 
ssqysrceks being under control Of a vaccinia 

3, A r&CGSRkin&nt vacoiisia virus of Claxxa 3, 

wherein the cursor -associated ant^.g«n is- sncodsd 
by & hussars enc-og^n®. 

10, A r&ciitibi riant vaccinia viruc of Claire ^ , 

vh«r<siii th<s onc:Ovge?s£< neu , ros, ~rs-: ot: |:ir, 
gsns or a portriar trher&af. 

11* A rst;oaibinafst Y&£«Ir s ia vxrus cf Clai^ 9, 

waoroin tils oncogene is devoid of oncogenic 
activity. 

IS. -„ rsecicblr.ant vaccinia virtus cf Cl=si:r. S, 

growth factor recspter or farrvth factor rcceptcr 
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hv the c-orhr ct^i? , 

u avisj - i Mid vidvA^l aff^ictid v<itA i 

revert i^ant: p~ v r capar^ of ^er^^^or Uv> 

Kumar* s c^5®nc i rsrtr - , -<*'N?fn«. 

t.h« r 7t-i 3^.^ son at. art 17'" is ~n N c<=a h% N 

- tuns** ^ t~cn- s wlOlo. t: r ^_« t *s~2 

■fcrK rsr Kit t lx poiziin tace: 4 . 



PCT/U$B8/a3Q32 



cj>-rt- f ctt.r L.ct.c>' o* giort^ fu u »jr rt ( .u*-Q'"- 
liKfc celt furf<*c r-olcculs. 



10 k ^isrg t--Cv lot in™ tLa ^rc 3.4^1 afflict*! 

wrt±i ^ tuivr buari^g she jU,.' 1 > t> >. ^r^- 
c t vaccinia vi.ru e^s^o,.*- ^pi^^.i^j the 



tustjr a^"cc ,3t<?a ~~t ge , 

213 c^Ijw th.3 i~ur to r^p -^"t:^ 3-3-1 

tXTsss t* ^ artier- * a 
c i^olir-n- a^ti^ t -tot inf 1 - ±1-.. 
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inoculating an ^ni^ai witfc & reconbi nnrvt 
pox virus enable of expressing the turccr 

issl^ti^g scrusa ccsr,ta.triiricf antibody raised, 
against tbe a"ti<j>sn« 



A isethod of producing m^ncclorsal antibedy 
against a cell -encoded tusor-assp^iat^d sntx- 
gen, eo&prising the steps oft 

isr^unissin^ an animal with a rec^sinant 

pox viraa capable cC expres&Hir^ the 

t^isor-associatad a™ tig^n t 
fo. obtaining antibody-producing -™«sils frora 

the is^isial; 

*^«ing tha e^iis with &n immortalizing 
cell to produce fused cell hybrids? 

d. selecting fused cell hybrids vMch procure 
anribody against tii© antigen « ( a^d 

e, growing t,he; selects fussd c&il hybrids 
and obtaining antibody a^cr^ted by trie 
fayt3rid.s*. 



26* A method of tmaor thsrapy, comprising passively 
iriEU nixing ss individual afflicted with a t ^sr,o t 
by administering antibody against an antigen 
©needed, by ths tuner,, ths antibedy bsins 
produced by rho is-Qtniid cf Ciab 2S . 



WO 



a Dli\ ^ en-t^ ~ ^c^cic^ uo a ~< t 
tn^ p->\. vir^r ere 0-0 v l exe ^ \"* 

ant ren is to ^^rt^v , nb^ lv\ - 

^^pr t III tie c-^II "e-O'Sv* 5 * " lft~ 
^--cet-^cteU en" t tz&\ a Loth -1 & 2 -^nd * 



? , * p 4 l CI? - *~ t . 

r r ^ vector C\ n * " * tte *i _ t-o ir.Xs. 

-vf«"" C y'«iCw* "*J.JI _ ^-^^i j21 1 *" fr- 
ill 1 SSq"^""'"'- H J t 

r«r- ihi tos. - * 
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